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Patbogenic Diagnoeis and the Therapy of ‘otuliam
By: prof. S.K. KEINERVIN

LAt eiam 4,

ODESSA Medical Institute, Department of hicroviology

{Translated by: Edvard Lachowicz, Maryland, hedical-Legal Foun-
detion, Inc., 70C Fleet Street, Baltimore, Maryliand, 212C2)

The theory about toxinfectious nature of Ltctulism was supple-
mented in recent years by many new ané highly decisive dats that
enabled us to drew important practical conclusions. The beginning

. <:> of these observations was estabdlished in 1933, during a great
flareup of botulism (Dnepropetrovek;, o detailed aralysis of the
. clinical, labcratory ani pathoanatomical observations made during
the flareu, was eufl.ciently :unviucing to regard botulism as a
toxinfection, insteud c¢r jure i1ntoxicatiorn. The prewar resesarch
: carried out in 1oboratories under our supervision proved con-
: ¢lusively that bdotulinal toxin ies the basic factor involved in the
toxinfectious function. If botulinal toxin is admitted to an organ-
: ism of experimental animals in nonfatal doses togetler with zmicrobd
: of botulism, it "sensitizes” the snimals, consequently the botulis
microbes begin to multiply and to produce additional toxin to that
already present in foodstuffs,
However, still unexplained remained the question asbout the

mechanism of the "sensitizing” effect of dotulinal toxin and abdout

ALY r

“

P

~

[

-




Rl R

a site of the basic production of potulinal toxin in infected
organiss.

In the postwar period we contirued the investigation of the
two questions in laboratories under vur supervision. It was found
that one characteristic of botulinal toxins (we studied types A,
B, C and B toxins) was their suppressive action on the phagocytic
function of leukocytes. This cheracteristic of totulinal toxins
could be readily determined by their action on leukocytes of the
tlood in vitro and particularly in anisal organs.

Pollowing the administration of some fatal doses of the toxin
to an organism, the phagocytic index (which is & criterion of the
phagocytosis activity) may drop to zero, although a toxic effect
18 also clsarly expressec after administration of nonfatal doses, .
a suppreswed phagrcytic effect is particularly clearly expressed
i1f we (oneider the toan o’ the a, B and C types; less, il we deal
witn the toxin type BE. Fcl.owirg the admiristratior of toxirn to anm
organisz. the suppression of phaygocytoeis begine already after 2
to 3 hours, wnile tne symptoms of botulism are completely absent in
snizsl, i.e. during the incubation period of the cisease.

A number of the phagocytic index returas almost to riormalcy,
1f a typical antitoxic antibotulinal serum is added to a test tube
-during detersinstion of the phagocytic index; this, however, was not
observed when artitoxic seruzs of different typee were sdded, Thuis

circumstence provides an of,ortunity fcr detection of not ornly the

botulism disease as such, but aleo the botulinal type with the ald
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of the phngocyti; index of leukocytes in the blood of botulisa
pstients and in those, who are suspected of having botulism; thus,
it is important to a rational therapy,

The Ministry of_Boalth of the USSR issued inetructions to ’.
special committee working in the laboratory under the supervision
of prof. X.J. MATVEEV (GAKALEI’S Central Institute of £pidemiology
end Miorobiology) to check in a practical way the poten<iality of
tﬁo characteristic discovery in botulinal toxins, nar.ely their )
suppressior. of phagocytosis in the blood of leukocytes. The pre- g
pared instructions how to utilize the method of determinat.on of
the phagocytic index in diagnosis of botulisa were approved by the
chief state inspector of the Ministry of Health of the USSR and were
later published for effective utilizetion, Subsequently, research
papers appeared that confirmed the effectiveness of the nethod,which
was tested on bo;ulx-n patients (L.G. KOVTUNOVICH, A.E, ESSEL, YU,
I. DONETS, etc.).

Pollowing our proposition, YU,I,DONETS studied the problem of
the effect of botulinalltoxin on the reticuloendothelial system. The
ovservations provei that a consideradle suppression of the absorbding
function existec in cells of the reticuloendothelial system in animale
under botuliem intoxication and this aleo helped to clarify the under-
standing of the gechanisme that deterzine the toxinfectious charsc-
ter in the pothbgonooiu of botulism, «5 well as the "sensitization”
of the organisa by botulinal toxin,

The observations relevant to & site of the production of botu-

1inal toxin im infected organs were carried out in laboratories under

—-3--




our supervision by L.M. SHVIDOV. They clarified the probdlem of
intravitas and posthumous findings pertinent to botulinal toxin in
various organs and tissues, Two facts attracted our attention: 1)

a frequent detection of ltotulinai toxin in the digestive tract, es-
pecially in the emall intestine of cadavers of patients who died
from botulisa several days after ingestion of infected foodstuffs
'(5 %0 10 or 12 days), whereas, it is well known that pure botulinsl
toxin, administered perorslly without microbes to experimental ani-
mals, is usually detected there after few hours; 2) one can trm
frequently find botulinal toxin in the blood of patients siricken
with dbotulisms; as & rule, the tuxin disappears after a suitatble
type of antidotulinal seruam is administered to the patient. Yet, with
the adverse course of botulisa ¢isease, bdotulinal toxin reappears
in the blood sevéersl hours after administration of serum,

It wes necesasary to eox,lain the origin of these phenomena, be-
cause they indicated that in the organisa of a patient certain factor:
exist, which condition a ;rolonged presence of the toxin in the
digestive tract and, as the toxin is constantly absorded into the
blood, this causes a prolonged intoxication in the organisam, and
also the resppearance of botulinal toxin in the bdlood.

I1f one proceeds from a supposition that botulinal microde in
infected organism strengthens the pathogenic churacteristics by
“gsensitising” the organiea with botulinal toxin. one can understand
s prolonged presence of botulinal toxin in intestines of infected

organisms and the reappearauce of toxin in the patient’s blood,

slthough the antitoxic serus was sdministered to him,
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Hence, even in the prewur reriod we made atteapts to neutralize

botulinal toxin with antitoxic antibcotulinal serum sdministered
into digzestive tract. Observations were carried out in laboratories
on infected animale under experimenial conditions, sas well as on

" patients strioken with botulism. The observations indicated that
antitoxin adainistered perorslly to healthy laboratory animals could
be detected several days later in the lower gection of the small

‘ intestine; also, when animale were exposed to peroral administration
of botulinal toxin, und received antitoxin, this entrained the
neutralization of the toxin in the digestive tract,

Ve also accomplished effective treatment of so;on patients

stricken with botulism by giving them antitoxic antidotulinal serum,
‘ which was udminiatered not unly parenterally, but also directly into
the 3zall intestine with the ais of auodenal catheter, All seven
patisants recoversd, ant u stirongly marked improvement csincided with
the time of adainistrution of Jerum to these patients by means of
catneter, Qur colleague, ..N, SHVEDOV obtuined very convincing re-
sulte that confirmed the iiscussed method of administration of serum
.. cuses of botulism. After he edministered perorally pure dotulinal
toxin to one group of experimental animals and to another group the
sane dose of toxin together with botulinal microbes, he proved that,
in the first group, purse toxin disappeared quickly from the intestines
and, in the other group, the toxin lingered for days, even weeks, in

the intestines of animals that received the toxin perorully together

| with botulinal microbdes. The attention was drawn to the fect that

| ‘ the recovery of animale infected with the toxin and with botulinal




alcrobes was by far more difficult, Thus, the new findinge are
highly significant, because: 1) they undoubtedly indicate that a
production of new doses of toxin by bdotulinal microbes takes place
in intestines in addition to the toxin admitted to the organism with
the ingestion of spoiled foodstuffs; 2) they explain the presence
of botulinal toxin in the contents of intestines in patients who !
were stricken with botulism, and also in those who died from botu-
lism several days after ingestion of spoiled foodstuffs; 3) the
production of toxin in intestines during botulinal toxinfection
ezplaine the reappearance of toxin in the bdblood of botuliin patients,
. who for a brief time experienced the absence of toxin after ad-
sinistration of antitoxic serum; 4) they substantiate the necessity
of adaministration of antitoxin to dotulisa patients not only ﬁar-
entarslly, dut also with the aid of duodenal catheter directly into
t.¢ small intestine., We shall juote ncre eume experimental obser-
vat:one wte by L.X, SHVIDCV,
Jince .t wad iajossilbie to administer therapeutic serum into

rabbite’ duodenum by catneter, tne suthor prepared a methoéd of a

specisl surgical approach to ducdenum, Thus, tunica serosu of tre
intestine was sutured to the parietal peritoneum at a site, where
» small incision was made through peritoneum and through other layers
of the abtdominal wall. Owing to this, it was posaible without open-
ing the lumen of the intestine to administer antibotulinal aerun
#ith 8 syringe directly into tne cavity of the ducdeansal intestine,

‘ We mude obeervations on 56 rabbits, In this number 19 raodbits did

- B0t receive serua treatment after the infection (15 died); 19 rabdbbits

- 6 -




T e 4

e g R s e 3 S

o

. e

received only a parenteral administration of serum (10 died); 18
rabbits received a serum treatment by a combined method (2 died).
YU. I. DONETS curriel out experimental studies in our labo-
ratories and they involved the isolation of botulinal toxin from
the urine of infected animals. Using the phagocytic index method
for detection ot toxin in the urine, the author drew a conclusion
that "caffeine and theophylline administered to animals under botu-.*
linal intoxication conditions alleviated the course of their disease
and frequently protected from death such animale, which received
! Dlm of the toxin®"). At the sume time, the author detected with
a greater constancy the toxin in the urine of the “"caffeine* group
of animals, which were yiven diuretics, while the incidence of the
toxin’s detection was only sporadic in animales that received no
diuretics. These obLaservations acree with the opinion or many authors,
includiry those ol 014 rej.tation, who attach icportance to remal
eliminations in cases (! irle:tious diseases, and thus recommend
the iutake of large juasntities c¢f liquide in order to increase
the diuresis in prtients,
Since determination or the phagocytic index for diagros<tic
purposes of botulism lasts altogether approximately three hours,
it 18 desirable to use this method alors with apecifications of
the biolozical test when a laboratory diagnosis of botulisx is
determined.

All botulism patients should be given a serum theraspy ad-

*) - YU.I, DONBTS. Sbornik Trudov (Odessk. Med. Inst., vol. XIII,
1960, p.148,
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ministered in two ways: intramuscularly and by meane of duocenal
cothofor. The administration of serus by both methode should begin
as onfly &% possible, becuuse the administration of serum by means
of duodenal catheter may Le difficult after a mubdbsequent advancement
o ayogenic paresis in the soft palate, The quantity of administered
serum and the freyuency of its aduwinistration, are determined by

the patient’s condition and they should conforw with recomrendations
quoted in the literature and in handbooks. The administration of
serua into duodenum should take place at least once a day; it the
patient’s condition permite ana he suffers from acute intoxication,
this method of administration o1 serum should be followed twice in
24 hourse. Iho effects of u comtine: {parentheral and with catheter)
wdzinistration 2 serum le-owe .o0ticeanle even after 24 hours. If
there ie no wmproveuent .r. patiert’s conéition, serum should be
sjjiiei w. .l s catetor wisno on te next iy,

Tne duvse of serum wiiinistered by uemns of duodenul catheter

shivule currespond to the zuse of serum administered intramis~cularly.

Tre serw ucministered witn a catheter should be dilutred in two or
292 containers of chillea boiled water., This will assure the flow
v! serum to the most possible distant site in t:e snal: intessine
and 8lsc & nore complete rneutralization of botulinal toxin, if the
llii%? is present in the intestine. A mixture uv{ availalle types
¢ antitoxic serumw should be administered prior *. ifetersinat:on
¢f the type of botulinal toxir, while a monovaient suituble serum

should be appiied right ufter tne type of toxin had bveewn i:terwined,
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One should have no apprehension that a digestion c¢f serun protein
c#n occur in the digestive tract and thus a destruction of anti-
toxin may result. Observations made in our laboratories indicate
that, a paretic condition of the intestine, whick is observed
during botulism, is accompanied by a considerable decrease in the
quantity of liberated ligestive juices,

If, due to aome reason, serum cannot be administered to s
ratient with the aid of &4 duodenal catheter, it can be given to
nim in & dilution (0.5% solution of bicarbonate of soda) directly
per o8, Ubservations made under experimental conditions proved
that serum adminictered in thie way war also effective, but ites
therapeutic reaction has "een less adeguate when compared with
*:.e reaction c¢f serua admin.siered into duodenun,

3t 18 recumnencei that btotulinal patients be also administered

diuretics,

Summar copied

Resulits of research work of the botuliem laboratories headed
Y, the author are summarized. It was found that hotulism toxins
;08seas the capacit; to suppress the phagocytic activity of leuko-
cytee zne the pbsorptive function of the reticuloendothelial system.
This suppression may ve easily controlled by typical antidotulinic
sera, which is nct otserved wider the effect of nonspecific sera,
For quicker diagnosis it .is recommended to determine the phagocytiec
irdex of leukocytes, The efficiency of the combined parenteral and

t'rou;h a duodenal probe acministration of eserum is estadlishel.
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